Dormancy Associated Translation Inhibitor (DATIN/Rv0079) of Mycobacterium tuberculosis interacts with TLR2 and induces proinflammatory cytokine expression.
Mycobacterium tuberculosis, the cause of tuberculosis in humans, is present approximately in one third of the world's population, mostly in a dormant state. The proteins encoded by the dormancy survival regulon (DosR regulon) are mainly responsible for survival of the bacilli in a latent form. To maintain latency, mycobacteria orchestrate a balanced interplay of different cytokines secreted by immune cells during the granulomatous stage. The function of most of the DosR regulon proteins of M. tuberculosis is unknown. In this study, we have shown that one of the DosR regulon proteins, DATIN, encoded by the gene Rv0079, can stimulate macrophages and peripheral blood mononuclear cells (PBMC) to secrete important cytokines that may be significant in granuloma formation and its maintenance. The expression level of DATIN in Mycobacterium bovis BCG was found to be upregulated in pH stress and microaerobic conditions. Computational modeling, docking and simulation study suggested that DATIN might interact with TLR2. This was further confirmed through the interaction of recombinant DATIN with TLR2 expressed by HEK293 cells. When in vitro differentiated THP-1 cells were treated with recombinant DATIN, increased secretion of TNF-α, IL-1β and IL-8 was observed in a dose dependent manner. When differentiated THP-1 cells were infected with a modified BCG strain that overexpressed DATIN, augmented secretions of TNF-α, IL-1β and IL-8 were observed as compared to a reference BCG strain containing empty vector. Similarly, human PBMCs when infected with M. bovis BCG that overexpressed DATIN, upregulated secretion of proinflammatory cytokines IFN-γ, TNF-α, IL-1β and IL-8. The cytokine profiles dissected herein point to a possible role of DATIN in maintenance of latency with the help of the proinflammatory responses.